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(54) SEMICONDUCTOR WAFER PROBING METHOD 

(57) Abstract: 

PURPOSE: To provide a semiconductor wafer probing 
method by using an array probe assembly comprising a 
production package substrate. 

CONSTITUTION: A substrate 64 is used for changing the 
constitution of a conductive pad 74 on a probe card 62 
into the constitution matching with the constitution of 
a conductive bump 54 on a semiconductor die 52. An 
array probe assembly 60 comprises an array probe head 
68 provided with a probe wire 84 for connecting the 
conductive pad 80 on the substrate 64 to the conductive 
bump 54 on the die 52. After the die 52 is probed, the 
die 52 is built in a final package semiconductor device 
including a substrate 90 which is substantially same as 
the substrate used in the array probe assembly 60. As 
the production package substrate is used in the array 
probe assembly 60, a cost for the array probe assembly 
60 is lowered, and a more precise test can be carried 
out, for the substrate emulates die performance in the 
final package device. 
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9 A (5 2) tfft 1 7 l/-f TIianfc«R©*tA> 
-7 (5 4) fc^-rs, a8R©¥«M**>f (5 2) tfjgjft 
Stlfc^MWS^xA (5 0) &»tt*M;!im*17 

K (7 4) feftfi^Q-^'*-K(6 2) 6R»6 
SB ; MSBfg 1 T WT*IHg2ft£«iBc©*S«Ay K 
(8 0) Sr^-rsHlHrfc, «fflB®2 7l/-fT?HW3ft 
fcaGR©#*/t«y K (7 8) $:^-rsffl*ft-.5||2®i: 10 
Sr«"r**l38Bi^v^r-2;aE« (6 4) &flgtfsai8 
t'^ot, tffiB££«©ft 2 !?©«»©#«/* y Ktt^n 

—f ■ F±<Dmm.<Dmm^v KicmaaeRSftsa 
m ; mm i set^ v >r- vw&<amm i ®_h©«aR 

» i SBtyty ^r-s;3£«i:||Stfl9K:ra-©IB2 55l3t^y 
4— ^'««C (9 0) Sr»W*aBT?»oT, Bf(fB^2lg 
36Ay*-S?aS«W:, mTWTfBWSftfclKR©* 20 
S^fK (9 8) Sft^lHt, IB2 7WCSW 
3 ft &*»©*«/* y K (9 4) &tt5TOt5f2 
Bi: SrWTSaPB ; tagBSg l «:flirSB3mHfc»>x/\fr 

x#T*fl!v^ftsyn-:/ • 7-fe>yy (6 0) saw 
ti : « 1 7 W*f»^*»«K*«*-&aaK©t*m h 1/ 30 

(70) s^-rs^a-^- *-k (6 2) t.'.m 

1 Bfc «fctfffi*hr5SS2 Bf&^fS jg 1 letAy^r- 2? 
2£ (6 4) T'&oT, tWa»11&tt*17W*i«T? 
!B«Sftfe*l©tlGR©*«^y K (7 8) Iff 
fBH 2 HteiuSBSI 1 7 U-f *ja«fc y %>/hS V^ffiflt©« 2 

7 mmm i ©wt®/^ KtmaissRsft 

£l2©I»©^tA-yK (8 0) Sr^U !&&££© 
«WB»i ©tft»©A<y KttttfiB^n-^" • ij- K©W 
©#*hl/-;*K*ftiett3ft<5, HSiSBtAy*-^ 

mm (6 4) £ ; £2 7U>f*/*T*B«3ft, ^offffB 40 

£S©f&2ffi±©iR2©tWR©,rfy Ktc*$S8aS3fts 

taffl^n-^ - --K;b (8 0) zm-tZ-Jn-? ■ 
K;b • r-te>:/y (6 8) i: ; JCj:oT*/i!iaft* 
-fu-zf- T±y?V (6 0) fcfgtfsaPg ; 

§27 \s-<Mf&T*mm2ftf=.&m<D#4 • y?y k (5 
4) a»©*«wtt*'>f (52) 

#l<i7x/\ (5 0) fclStfSapg ; S?£l *V©«$C©#V 

J: oT, *aSB«f5:©^#^^-f ©o%§ 50 



1 #j*7u-7tz>mm; iaot«$tis3jii 

X#T*M^<bft"5>:/n-:/- T-fe>^U (6 0) tttm 

«:ii7 i/-f «tea-c««wjci»jB"t*iias©#* h v 

-X (7 0) Sr^-fS^n-:/- jj— K (6 2) 2: ; « 
ljgfeJ:OfW^2I5:ftSlllIA-y>r-i/ 

&k (64) t'^oT, msm 1 BttH 1 7 W «J»T? 

IHSSftfc»l©aaR©#«Ay K (7 8) tff 
ffli&2ffittaWH»l 7 WaWU:y%/^3^®W®*52 

7 u>f tuiB^ 1 (DmmcDrty Kicmacsassft 

fef2©»i«A>yF (8 0) &*L, |fffB»«© 
tuiBH 1 ©«SS©^^ K&iuIB^P-:/ • K©«ifc 
©*«M/-^K:««l(ftaftS, f&lSBB&rty*-*; 
If (64) 4: ;#2 7l/>f*J*T«B!*aft, Tb^efffB 

l«ffll2I±©H2©li©^7 K£*$CSStt3ftS 

tttt©:7n-:/' • -- K;b (8 0) $r*-r-g>^n-^ • 
--K;b • T-fe>^U (6 8) i: ; {Cj:oT#^$ftS 

•7U--7 • r-zy-fv (6 0) s«wsaH;#if>f^ 
«2Ti/>f«irii-eBBfliaftfciiaRffldr>f • /uj f (5 

4) Sr^-TS, «»©¥*##•* (5 2) Sr#^-«4£« 
ft^i^ (5 0) &KW6aPB;^l ^f>f©a8Bt©4f>f 

• K&ttffB^oyn-y • — - ^Mzmummz 
^jfe^-s3htcj:oT, iwatt»©^m»#^©-5^ 

fe^-it-rsapg ; ttflB^ 1 KJi/t y ^r- 
fi&JCBr—e*)S»2SH3Sy'S«y-{r-2;3HR (90) r-feo 

®l±H 1 T U-f flSfiR-CiBIBSftfeJB 1 ©IKRffl#«/ty 

K (94) £tu itrSBm2®(iS«ia§i Tu-r*^«fc 
y */h $ v ^®a©§ 27W «t, tat an 1 ©«m© 

Ay Kfcm»SSttaftfe^2©a0R©*«A«y K (9 
8) fe^rrs, «2SBSAy-!r-2;-|S« (9 0) £|g 
W*aH ; MBH 1 *V S:IWB»BSAy >r-^«^©tu 
SB»2BK:|SeefsaiB ; £±?>*i!ft§B!gl 4f-f ©«|$c© 

^•^Kt, «2§s5t/'Cy-?r-2;3s«®»2©aa» 

4) iWR©**^^ (5 2) *^j«aftfc 

(50) &»»saB;^*T»ffiv>e>ft 
*^n-^- k • 7i>y7V (6 0) &as^saps 

■^x^fca^jfcmftcssaftsfcajc^aftfeaas©* 

(7 0) ^MsBHl^2;ttM'& 
d H 2 ^T-SHg $ ft, tffSBM©#« h U - x {C«^, 
»«lSft**(aS©^«/'C V KSr^-tS^n-^f- K 
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(6 2) H ; $2#B& (BGA7K) T?SMS*U 

ogfffa^n->r • F_h©nsst©#«Ay Fizm%.m 
m^ntzmm(DmmAv f (7 8) 

U fro|gl^reSHfi3*ife«$t©2g:«Ay F (8 
0) fc^l-S, MfB3gl®£ttH#©fl2®S;;f-r&fg 
lt7vy *§&gAy >r- (64) H ; iffiafj? 1 

$stA v >!r - ya^R©* 2 m±a>mm.(DmmA 
ifc©*v©e>^fgi *v_t©«gt©#*Ay h*fc«sicgf 

^-K-r-fej/^u (6 0) zmvzmm; mmmi # 
4 ±(Dmm<Dmm;*v f^ lata f±©3* 

4) s^-*-*, *»©3mK*#>f (52) jmntztitc 

¥mi*V*J\ (5 0) £I8tt£Jg|5g; ^X#TfJBV*&*l 

S^a-:/- F • 7-fe>:/>J (6 0) 6f8W*aPB 
MbU-x (7 0) Sr^u froflfeBSil 

2 mrnxmrnz n, Ttuia«£st©jss - * tcm^ 

S83ftS3HR©3ML*y KSr^S^n-^" • F 
(6 2) t;!2« (BGA7W) TfflfBStU ^ 
ottflB^n-^- F_L©&jgt©^tfllAy Kfc««ifi 
ttSttiMKR©***? F (7 8) fc^rrsSSliS&ir 
U 3^t3«gl«|«TK«SnfcSBRo*m^y K (8 

o) m&miwin*KM<nm2m*mi-z>m 

lir^y^S^tAy^r-^gK (6 4) t ;tfffB^l 
SB§A >y ^ - S>a&K©« 2 H±©«$!t©2i*A yKSft 

a©*-* ©-^m *v_h©«©>i«Ay Kfc««» 
it^s (6 8) t ; \z&^Tmm.-£ftz>-?u-zr ■ 

il - F ■ T± >y U (60) &3Ett£JSll& ; ifjfBfg 1 # 
-f±©«»©#*rW F£, StffB^n-^- K_h©$* 
* - X £ ©MT?*StgsK#;& $ ftS J: e> tc, tufB¥ 

31±5l&Pg ; bubBH 1 2V &«ft»JcW»-tS®PB ; Itj 
IBIg 1 #V SrfJgB^ai/N^&^llff-SSPB ; fWBSI 1 m 

<t0f$2I&ft6i2gI;'!-^-y (9 0) 

sigpg ; busbh i #■< *mamj*v>r-vw8jto%i 

[0 0 0 1] 
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[0 0 0 2] 

[fikfc©&$l5] • -fXl--f (wafer probing) ft. 

^flaa&BSBt^jtttc fev^THJIS s n * v ^ < o *»©f* 

I^X^© 1 o & § „ ■fSS'J© i f i ##: 9-4 © A y >?r - V y 

ftMS*i*»fe©'T-^4rK:aBKatifc^n->r • * - F 
SrWfll-rs. -JRJC, ^n-^-^j-Ktt, «»©*:/ 
io ^-wt • 7a-7- --FJb&SJMU £ft&©=.-h* 
;Wi, ±lzMi&2tifr#y F • Ay F£- 

#^©3if> F • yty KKHSBiUTiBfiStu gRfflftlt 

* tc^f- 1 t ttifc^iafi-e £ -s i e> tc x a t±^K a 
[0003] ¥mftmm<D®.mtf\t>i±i-z{z-Dnr. # 

n^©^> f • Ay Ktt, f-f ©MiaajjcaESsns. 
cfc i J#<©A*^j;y t mij5i^©^S'f§©^«?)(c, ^ 
#f w ©jfagp©3K> f • A>y F©^ff*af ^(coti 
r, 4m»»4f>f©±iiWtt*tt6n-t6 B #<©*§-£, 

©Tf^ttJfiagP©M ';©^> F • Ay K©»t, PSA 

y f r3<Dffimmm tiz^-i <o n & t=. ^-f 

l± >"^> F • Ay FftJPSj $tl€>^%x.&tlS 0 flaij© 

30 %t & t^«)§ jsagp©^ y ©*/Jn4<> f • a y Frai® 

©&SttfCJ:»J, -T^T©jK> F • Ay K&JRS-rSfc 
toictt, ^-r^&(al^©A;b^ i y < -r-S^S 

V^r>T^^%^g^Ci^6K.-ria?>^lT^ ^ ^S©T, ^> F • Ay 
[0 0 0 4] 

^"^ FAy FMPSSti^>Zli:$:R&<' 1 o©^«Sfc bT, 
40 #V©Ay F$:^-rOT±T'Tl/-f^lCiHgt-.5^ 
-jRlC, Ay F • 71/>f*J*S*tf J f s i#if'f 

tt, — «K:y-K7l/-i», ^-^*fc«a^icc^-v 

aK^-t-V >^*feliTAB (tape automated bonding)^:' 

ytfzti&mmtfy f • Ay K*j«jcjt^T, ? 

U y ^ • ^y^"(flip chip) ^rScSrWfflLT^y^r-s; 
y 7>Jy^-f9 y*^T' li, ©vS'ffi* 
Ay/r-^S«(C (?S14®S:T{CLT) ^y#^ 
&*U ^±©Ay F©TH'tt^©Ay F©^£-f 

*7 w{c««ssi«ati, ficK#fc"tta*is. ^±© 

50 Ay FtAy^r-^^±©/ty Kfc©|!5©a«J«:iSStt 
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7gJ*UT%J:v\, /*>:/© loffl«Bi:LT, 
• f-*jzfWgi (col lapse chip connection) (C4) tfSb 
So i©«fc-5**«SK:«fcoT#&tlS^^^ , tt, C4A 
>7£B?tf*lSI§-itr##V\ -jRtC, C4A>yit 
xa • yn-^- ^a-fex*{c#^V±{c#^-r^J:e) 

*>f M • h>fej:t;*>f W -zfu-zf 
-Kit, t^T071/>ftOC4A>^#§i?x7\5:^ 

&S£i£>, A>f l/A- yo-y- r-K;i/^T© 

n-^tt, zfu-zf#\zc4*yzf&mm.ir&z.k.-&tb 
s. 

[0 0 0 5] (£#©*>*■ W<« zfU — zf- — -bVlCD 
i&Ktt < , A> 9 x A & - zf^Z^mtf 

*iS a 7M • ^n-^Tfcfc, Jlia*ft*©tE3feffl*>* 20 
i/rt- zfu-zf tt* &#>(±<Drt>zf(?>mi8.K.-~&-t& 
ris-JWi&cDzfu-zf - vj J r£.m%mz.t>ti&. TU 
-f • ■7u-zf%m\ l ^z.£<DMm$. Vx.J\ - zfu-zf 

tifc&fc^dfcTf&s. zfu-zf- v^^tzfu 

-zf - *- Kfc©ra©ii««iSS»S:j»*1-Sfe»©|!Mg 

Zfu-zf- ■*>- F±<7>ttl&-t2>mmh]s-XlzmMZ4X 30 

So • c-f-Vte, zfu-zf - yjvkzfu-zf 

• * - K t ©RgT'^#!K&C J: >J SSRS 6 
*i*98ftttS«)TiSfllK:«:s. se>ic, z.<Dzfu-zf - 

A (lead time) fit, — flglft&C 4 M^T^Si: S*l58l 
l»©8!Wfli«>T#v*£i:, &<fctf3©J:3&g^£:^fE 

[0 0 0 6] 

[»H&*pflt-r«fc»©#a] fiA^D 
iSft^xAjttc^atifesaR©***^ &^-rs¥ 

IB«SftfcaHR©3Mi/t>>r&^s. zfu-zf 

K&#f5. fgl®£*B*f-tSff?2®£&;£ir-SiSl§g 

Tfflfi3*lfe*»©#*/ty ^2ffi[il2 7 

WTBMSftfciaR©**^ KS-g-tf. S«©fg2 
BfflUfiR©**^ Ktt, zfu-zf • ft- K±©uas© 50 
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®«y\°>y Ktcmsasasan*. MSt©#"-f©e>*>fgi ** 

>f tt, * 1 y >r - i?mfa<Dm 1 ®±©^1Sc©^e« 

*v Fzmi#j±<Dmm<DmmAyzftmia,mMu 
m 1 *w ±T*mnx,mk e> z. t. tc ± 0 t ^ n - ^ a n 

So 

[0 0 0 7] 

IHJfiW] HiWu «®7W • zfu-zf - 7-tyzf 

##>r l 2 1 0 £7p-7'-f S£ 

ftCMir^ftS. El^©<fc-Mc, ^-fte^xAfcfc^ 

»©*«A>^ 1 4 TW • Zfu-zf • 7My 

pace transformer) 4 £J:tf7W • zfU—zf- s\y K 
2 6&-3*f. zfu-zf • ij- F2 2ii, fj^ij>h 
HIS&«#^^5f5©^"P-^- 

#, rti&©*«M/-^ii^n-^'- K*»e>— JK 

(H^-s-r) -zm^zmzmistzmmzm-fr 

tis, ^n-y-A-K2 2a#», fi#i?i;\io 

£:/p-:/t-sfc*Mc#JM-eg&v\ 7W- 
^□-y-7t>yj2 0(t ^^-^3©^aJ2 4 4:r 
W • zfu-zf- K*j F2 6££$&{c-g-fc\, 7l"f ■ 
^-^•MF2 6ll W&.G>zfu-zf • r)4*?A 4 

^ti^o^p-^- c-Y^fii^^^r-ri© 

A>y^{C-gfTSfll^T'@gg3nSo Zfu-zf -TJ 
4l$Ml>WT\ • Zfu-Zf • s\y K2 6 

WMDzfu-zf- «7>f-Vtt, zfu-zf - v^^tmmAy 

zfna>issi*mmKmgitsit % ^zfu-zf- v^^t* 

©±©X^-X^gP2 4 fc©IB-ea«JK:jSStt3-&5fe 
[0 0 0 8] ^.^-X^g|J2 4«, ^"n-^'- t7-f-V 

4 4ffl7WM&yn-y- ij- F2 2©»mM/- 

X3 0©^iC^-t§^<*{cMVxe 3 4lSo itltt, * 
~f&zfU-zf - 4 h Ix-x 3 2 \ZWm~t 

sa\ afesv^tt^^-^se^9J2 4rt-eiiftiafac;>f^ 

2 4te, **MPgP4 2 5:^, iCtpABBPBPSr^L/ 
T^WC-f-^4 0ttT©^P--/- a,'vK2 6^©^ 
C-f^4 4{C^atiS. ^^-^SB^aPfi, x 
jfs^i/ - ^.-^.(DUnv&i). ziMtzfU-zf-jj-F 
2 2±©#«hb-X3 0JC— a^t-fi«*a»C*«r7>f^ 
4 0S:#<fe^?){CMV^P)^^S#«h^-^3 2&^o 
mW> b U-X 3 2 tCfffitC, X^-X^BP 2 4 
-vK3 4 $r^T- : bJ:<, *fcx^-x^gp^p^gp^: 

^•^? : feJ;v^o 

[0 0 0 9] X^-X^gP2 4«, ^p-y.^-p 
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•7u-7 • jj- F2 2{c^^tis„ rw-^n-^ 
■ 'sy K2 6=b^tc, F • t?>4 5 Srffl^TX^ 
-xse^fflJ2 4»c««»K:«s»*fcttiij«a*is. -e© 

?U--f- *- K2 2, >^<-^SBg8|I2 4feJ: 
£>"7W • -7U--7 • 'sy K2 6J4SWC, 7W-^ 

[0 0 10] 7W-yn-y-7t:>^y2 0[i 1 A 

> ^# tf * ^ / n & ^ n - y-t § fe to tc ? * < m m -e § 

*7-f "V4 0 (4, *^-X^£g|S2 4 P«gT'##mT'@Hi^$ 
■Jif^fCky, 7W-yn-^-7ti'^ l J2 0?:i 

xhtezzfrnrnzmm-tztz®. 4MifMH3g*g-f4, n 

4tfttfttfttt£<Z)tt J: y assure & o 

M't5Ml*Hc&<S. H lT'Hii lt7W • 7U--7- 
7iE y?v ©S!J©:K*{4, xi-xgg&ifi 2 4 #3Sfltfi& 
ic{«F^tg&.z:£-e&.s>„ -7U--7- xmva 4 £x 

^-XSe^a5©**M/-^3 2KlgSK , rsfc«)*«r7 
^4 o#H5»3*ifc«, £*i&©l**t7-f-Vt4BBn«i 

4 2|*T»XJK3fS/T*— UHC^jLStl-B. ^©ISH, t7-f 

fCJS!l©&&J4. *«tf-f-V4 OtfBBnflM 2rtT»2V\fC 

mst-sr^©^, 11*^4 o©*sttK^cf(c 
■4y$y % yz.$s&z$7nz. l — **38£u -e©£to 

[ooii] ^awitcfcy, 7 w • 7u-7- 7±y 

M^(Dttt> yic, W&ivfr-itmmififB^bti* 7b 
-Y ■ -7u—7 • /vy K*fciiH««tA>^igjttrL - y h 

# <i tfmmmzm y #«■ & sei/t * >t - vsm. t. s 
«ra-T»5fe»jc-e©j:3ciiftf*is. Mid 

7-fe>^yT»fflv^&tisa&is^, #w© 
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«#:**£j£S;rw ^©^V^y^r-i/'^-rsfc 
tofcJEv^ji-s^fg^igsn;*. M*S5«Dt', 7izy7 
UCn^hSr^Htcfij*-*-*. hgjS^©fffi{c, 7u 
- -7 ■ 7 -fe y 7 V HW&Ji vT- VWSl * m ^ •& 3 i: 
14, WHlC«fc§iB^©^S^^<^§©T% 7W- 
^n-^ - - 7t>^'J Sr#S©tc^S^^MS:Mlif- 
S„ ae>{c, *8i^'5"?r-S?3S«t4, ^ft^ SyCy 

10 fei>T4CS©T, ffiMTVJ • ~7vx — ~7 • 7±y^V 
Kz>\,*Tt>?frtemNmi£»~1*'tt}. 7W'7'D- 

©S[|©fU-*{4, -rty-ir-ya&Ktt, 
i/n-^d-^{c, 4M»#f>fJ4, SHa"7>t-^ 

^n-^-^-Kicasttans. lot, ^wci^ 

[0 0 12] itie>feJ:afftlffl#afeJ:tJff{(^J4, gstt 

*iS. fcSU Hffit4#f bfclftRiffcyT?l4J&:<, A 
#WlcH^b*!V^5l9i©*S©iyfi'W ! b&y»Sii:fc 

[0 0 13] 0214, ^ftWtC^y^itt^xASr^n 

■fe>^y 6 0©wfsBri**« o H^©<te>(c ■ 

30 ^n-^ • 7-fe>^y 6 0{4, »©¥**ft*V 52S 

#m^>^'5 4S:#t?. *3ttW©Jij^f4, rtyfiii** 

mW.^ x.J\^-7u~-7^ S3ErStlCoV^TT?»S*<, 

0^ {4 A > L ? x A S: y □ - -f-t & fc ^ }C * f (Jffl t» g 

>^"y 6 0(4, 3©<fce.^A<y K±fC^T»g«li«^ 

40 r©#«7t>y{4C4A>^T-fe^>^St4^<, {@ 

aa***^ ±o)mmz 7 v -fe x -t & © fc® l tz. e^© 

\Z 33 ft £ /I y K * fe 14 A > ^ S: ~7u - 7 1 Z> ±T?#tC^t 
ftJT'fe£*\ *«IBt4aiZt»ritK:feW*^v K*fcA> 
^ tt -7 a - -7-t & tz. to ic %mm T- S s o 
[0 0 14] 7VA • -7u-7- 7-ty7V 6 0S, -7 
□ K62> ®§A>^-yi«6 4, 5iy# 

^yix-Ne 6J3J:tf7l/-f • zfU--7- ^.<y K6 8& 
*tf. ii- K6 214, ^y^MHBS 
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*tf. -#©3£g|5T-«:#* H/-X70 li^X * }Cg^ 
Tfttfc* h b-X 7 0 fcttgR©**^ F 7 4 gftftlft 

j^tcfcjasn*^ *fctt#*vtx.6. ^p 

--f ■ iJ- F 6 2 tC^S*i***Ay F 7 4 ft, §g}g 10 
Ay>r-^S>K6 4i:©>gmA>y KcDSt/S-rsflUafc— 
Sfcf*J:3fc:BI*S*i*. fSt/'?y>!r-y3SS6 4©— 
#©KJC«, tkSjt©*ferty K*fe»*»«JK-^/7 8# 
*»J, Z.n?>lt7n--7 • il- K6 2±0ilA>y K7 

4®«^i:-gi:-tsj:e.{c«^$^ 0 mm#-)i<Dtt 

t> y fc, «3R© fcT> * £ttfl&©«S© >; - K &#rJM L 
T, ll6 4 5:^n-^-A-F6 2l:lKltt )< J; 

v F 8 o y , ziti &©rc >y Kttfg&i&K 6 4 © 

£*fffi©^«7\> F£ltm&Z>£olzffif&Zti2> 0 # 20 

4r - 2>fi« 6 4 (co <,%r liJEtTT? $ tcff u < fgffl-t 
*l£ 0 • -fu — -?' F6 8{i, )\Wy>f% 

H£ 3 *i £ # % 4f-f *5 <fc tfSE&* «y >r - 5«£R 64±ffl 

[0 0 15] 031*. rW^n-^-7t^'J6 

-<-V 8 4 tfJEi/ty F*=K©T®±©^«/^y F 8 0 fc 
g?i61-S«fce){c, *BSAy^r-*;sS6 4K:ia»$*i 40 
S= 7W- -fu-zf • s\y F6 8 tgBg/^y >r- V>m 

«e 4 fc©ra©sassjt»-rsfe«), #>f f • tf> 8 8 

■ y\y KWRtf 6>*u «t»J tftf h 6 6 

• *- F6 2*e,i«ts. aiy#^i/-h6 6f±. 

y n _^-. r,^t8 4aiA , >y^r-^lg6 4ffl|| 
Ay F8 0 4:®H©+#fcastt&M#*sfc«>{c, ^ n 
/\«y F6 8t/p-y - *-K6 2fc©|R|©araJ 
fcfiBlt&ilftWtt- Sr^-TS. F • hf> 8 8 fct, 

• • T-fe>^u 6 o©#aw&isi©»raja: 50 
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75-f>^> F£S&&f S^it^U- h 6 6 

fc«fc F6 2t*f©M^T'^>f FT* 8 9 £ 

[0016] aB&rt?<!r-5«&K6 4M:, 03 fc 
SVt<fce>{C, S&t'*?4--s;&K©3tffr'W Ftfeiirf? 
-;i/7 8 #-F©#«^y F7 4£«^gs 

M1"SJ:e)(C, ya-^- *-K6 2£.mm,-tZ>. 71/ 
>f ■ ^P —7 • F 6 8 tt, mm^y K8 0fc^n- 
^ • C-Y-Yt©KT'*^,^-rsfe«){CSS3tA«y^--i? 
1S6 4 ii#M(Cia^S JRJiy^ v>T- VWB. 6 
4}±, SIH^'/DtX^lT^n-y • $>~ F6 2 

»c44>3I»K:SSKS4x*. ft&r'Cy >r- ^§aft*ta.— if © 
U > F ®g&«{c^®H^$ *i£ «fc e> fc, SBS/'C >y ^ - 

s>ii*6 4%)HT#c:7n-?'- Kic^ssans. 

#mAy KT?tt«:<, ««jK-;I/7 8 feSlWSiii^a 

tf¥ffl^-;i/&£©^m>K-;b&2:;niD©j:MA>y Ktc 
J S-©^y#WT%J;V\ *36H!©#ai«i|U6M-ett % 
$^ii/N° v>t- VWM 6 4 tt^p - •? ■ * - F 6 2 
fl&*»o«»ftK:jBSI*atiS*«. S«^^p-^-^-F 

*-K6 2, £!&r<y4--2;££6 4, 3jy#»^l/- 
h 6 6feJ:0tTU>f • -fu-zf • F6 8tt5VN{CT 

i/^ • yn-^- 7t>^'j 6 0 4Mts^ 

U--7 • s\y F©^P-^- V-^^t, MMrtytr-i? 
SfiLtammriv Kfc, D-^ • F_h©#S h 

[0 0 1 7] &*Jfi»7 , l/- F 6 6tt, T-fe>^y©ffi 

ftsfljiy^wyu- he 6«, 7 p p-^"-^-F6 2© 

• C>T-V8 4 tiS6 4 Jt©7^-y F8 0 t»r^©*i-f3j^ 

6 8 ti, see/t <y t - vmm. 6 4 <Dmm±<nmm^ v f 
8 0 i:^ft^©^sA>^5 4 1 fesajn-TfiflftoDia 

Ji/1y!r-i;aS6 4tt, -fu—f- *-K6 2^^# 
fftfi^ 5 0 i:©ra©nt-©^gp#h LT-hfr-e&s 
ifc3^#^.e>*i*. t-Jfeto-b, SSiiA«y>r-i>'a=E6 4 
©*HJ:©#«A«y F8 0 &#*-f_h©ag«A>-/5 4 t 

tlt^M-rSitfetCAy F8 0 SrjpJM+SiiiWHEiF 
t±. 7N°^y K©*TttA>^±Kijgj«r*e*8Sft'fE:<»S:i} > 
jWfS©fc^+4) > Tf*** { ii:-C*S*<, V 
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[0021] H6tt» Hstc^i-yN'^^-^ssg Ojc 

CO o l 8] M&<D£otz. 28krt*j!r-*?&&L6 4 IS£34i$vt:/:7#£¥##* , >f l o o®±lgtfe 

^»W(CB-T'&S 0 3«fc#e,, 7W-^Q-y- 1 0 0©Ttf h5>f:/«:3M-j&»l 0 2&m*. 94 \ 

r■fe>^'UTffl^^&♦lS^lRffl3SBiJ£«^i, A^^r-s; ooit 3S^B©±©tt»©aMl/<cy K9 8©flt/&ic 
*flM«HtK:«»WlCiia*a4*i*v^, -tu-rf'T -Sit-r-SvSttSffil o 5±©«»©SMfcrt>:/i 04& 

:/yT?ffiv*&*i*©fc»«lcHt;«ff«:#?-SA<y4r #MM3J:tH!Mt/*:/:7l 0 4®Mli S^©iiMreifc 

^□-^■rt^yweft, lt) at«9 oicieeati, B6tt*y©3t&_h(cLfc 

aifllftlSBi^V^r-^ISKJCoV^T, I34&VNL07S: [0 0 2 2] B7Hu #-<f 10 0 #3&K9 0 iZif(D£ o 

[0019] Bf4 *nmzmmt&±"i*mw*9m A<y>r-y>^s^f#ftggi 1 o©wes 

^y^r-yaS«9 0©jgWC-&5„ SEfi^y^-yS s. |g{B 1 lOlt »C4*tttIg^-y^i^ 

*#, «Bt^v-tr-2;iHR9 0tt, starHci8»f-e»s t) «tife^ioo^„ 07{c^t-j:e>{c, 

^^©^^^©A^^r-S^^T'MVA^^S^ ^tA>^10 4(i, 3ES9 0©_hffif±©«««S«l-rs 

T'&S. 05 raCIS4R©±MHT»*. 04 &C*Vf- 20 K9 8 rCy K(CM1" 

<fc?fC, JSS9 2l±, tMR©#«/^ K9 4 * &±mmffi, (metallurgical connection) fe^^Sfe 

«A 7 K9 4 fcfc, |i£#fCjlia^T*{i^ <, tf> U 7 n - S $ <b KftPHfttC^Sf U 

tCBMSJlTV^. fi/^yK9 4 0l)Sli 02(3 JRi: l/T, ««XjK^f2/ • 7y#7 4Jl* (underfill ) 

t^u—f- jj- K6 2©iSA7 F7 4 (DMmz-M umi o i##-ffcS«i:ffl|igfc:A*ie>ftS. tl*©_h 

"f&. (fcSU 07rc©<fce>fC, Ay K9 4©«{i/\° H_h©#« A >y K 9 8 ft, W»i3 J:tf/*fcfcfc*BB!Mt 

V K7 4©«^t^tCtt— ^L/ftV^. ) 0 5fCa*-r,fc hb-^ 1 0 8 fci^tTt 1 0 9 Sffl^t, S«©J® 

?fc, «Ji^y>r-s;a£«9 0ffl±ffi9 6tt, «£Sc©^ W±<t>mto*y K9 4lcStotfis. ±®±©AyR©^ 

K9 8 S-^tf. itAy K9 8 8u *f£©_t®T* S«?5v> (££«^&< il*>««K:*tf*bTV*S) © 

7i;4Mf&icmmizmmznz>o ^y^an^m^tf^ x% ±w±(dav K&3s*©j£ffi±©«&©<£^a3j:tf 

tf^S4i*©tt£©±ffi9 6T?*S. tEoT, 30 /*fcttJ: »J«H(»35fc*«©^y KlC7r >Tf N'T* 

y K9 8t±, ^Rsns^^-fW/O^fiRii-SC fe»»c» hU-*fc«fctmjWBV*e>*l5. 3&K9 0©JK 

■rs*J*£^r*S. 4mMfr^±©#flU<>^©lJ{B ®±©*H«yty K9 4JC, M^kJMrff-^&fc*©^ 

tt. flWFWftrL— if©36«Lh©#«/t>^©BB«fcJt^ 1 o etfgsRSfiS. *-;n o 6 ii, :/y> 

Ttt**»Jc^SflfjT»S. £©£*, S«9 0©±®± MaMMStts£©:x— !f©£«fc*i|!FttK:gSR3*,s. ;\* 

©»*/t<y F9 8tt, a«9 0 ©jgffitcjfc^THMaqp -;b©ftfc*J{C, #*e>*fcttU - KSrSpJMLTfeJ: 

^MT^So bfrU #5§93tt, »«©±ffi^feiil£ffi ^ttWfCjgsStiT^&^tf, if 1 iott, Mittt 

±&£Wi*V±©Ay K*fiRffl«lltt*fett^«flfJtt »KlJ:oTaE«9 0©±®K8iyf!ftt 6*1.631 &*A/P 

fCAoTWKStlS*©-?^^. fcj:n Q UB^sfc ^ttr^^-^A, fff, 3 

[0 0 20] fflR©±®J:©3MiA y K9 8 ^ftJPS^ *l A-^/* if ©S«>T»6a!Ht©flFv ^ tffiFj^ e> «i -5 i: A* 

iiA'-y F9 4^1S9 0®EB±ttS*!)S 40 mW.1 1 OlzM-fzm&zm&mftmUL 

fI^±U=fe./jN^^ 0 ^##:^V©lS®_h©^l*A>^© T, It^l0 0©f®t©riiCi^-Xh (therma 

®«fe«fcOfiE«tt, dM|fl9«sa.— if©l6fit±ffl|»«/'Cy 1 paste)&A*lT*>J:V\, lEfflf^yjC, 3t4S»&J^« 

K©«fSfeJ:tXieiS«fc'j%-jRfc^:sv^ ^«9 0©|£ 3^e>se>K:«»-i-<5fc«)K:if>f l oo&^fyi/l 

«fce»C«^$tlS©T% ««9 Ott, ^±©C4/t> [0 0 2 3] *5§^©^i®^^MT-{i, 7W^P 

5. f**)^, C4A>y£a-f©SS©fi»S ^y<?r-y>ys*i*3SStt, ^I5[©^MJi ('J>ta<k. 

tyryrVb (fan out ) j ^-fi. i©36^ *» 2 -3©ffi#f fi^aPSffi) &;£r*S-fe5$y*»KT? 

dtc, as©— *©®±a^ K&a«©fifi*©®_h©/i 50 ffeiyii'yf^^ssfijf Ltg yy^^tcfcy^ 
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=y -i if - *✓ a y %mm±T*m v^T> /ty KfcitF h I/— 
^Sr^fiinf*s. -fe9$y*n«w:, MS&^yyy^^ 

C4JIifcK:jai,T^*. $e>{C, ^ftAy^r 
#3&$l5teSfcsi$;riT^5„ <fcynxh©{gvvl>y;r- 

7W • zfu-zf- myfvis&xftii 
ftfiftg^y^r-yTMv^&nsastt, :/y > hta 

ty7v&£tfmmM&^vsr-isT*m\<^ti2>mffi. 

oT, #»tBfc:J:y#^e>;ft*aS|jtl4, #5e©«?IS©;f# 

So 

[0 0 2 4] _hK©BWifc«fctf0ffiMU ^WfCfP^iftJ 

©#f^tic J: &SSMl©&£{£&4!r£, U fc§git 

A'y^-^^fcMV^ZtfCjryiggi;*^,, jgjg^ 

W»3ftTV*J&tf*tfifce>)&^©T* > H 1538*83: 7 

u-f -ztxi-zf* r-ty-fv icm&Atiz>±T*?ti&¥ 

•f-rny-fv izmmA v>t- vw& mm^z>z\£.\z 

it. &M<Dztu—7- y-ti/zfv JrytiSHtcflMBpyty 
-^ffiK&r w • zfu-zf- myz/vvm^^zr-t 

«, tt»© ? -f ^©-fcfo y ic y v y 5 7 k: «t y je » e, *i 
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[0 0 2 5] JBU:, #3MBK:«oT. .hgBW&Kffifc J: 
6>©H!fi«K:iWRa*i* fc©-?tt&v\, *»ffl®*(f#*» 

fflne>*l«»£, ZL<D&51krtZ/zfiZC4rtyz?'V&& 
^□-^•T-fe^^ytt, *W#T'^LfeJ:e)^T 
u-fflfeRtt, ^-r*fc{i*®l/^;i/©^-fti^T'^Mfjeg 

fc, »©Sg^A->y>r-s;««$:^a-^ • K • T 

■fe^^y^fflv^TtiAv^ (t^Tw -^ii 

S^syn-^- A- K • T-fe>^yT'ffiVN§J:e){C, 

MT?miiaBstt S:^ e> ffiK©^a%*» wefli v > § © tc m. 

LT^S„ S^ichtH' - -fn--f- Tizyzfyv 
30 M V ^ & *i S *® J: tMM&r'C >y >r - y^^ft^ttT- M v ^ 
e>*i63£«ttW— TfftS*«, III,?, 2a©S=K©ratcfc 
1*^j&^iE J »f>ffi3l*«»oT%J:<, #f*J£, ^"n-y°- 

• -zfu-rf ■ r-fe^^y-effl^&tisSBS^y^r-ys 

*SS±TfjKSIi:StiSJ:y t»^V^ y^Sr^Sil LT 
%J:v\ ~?u — -f • ^j— K • T~fe>y*y "^Mv^t) 

s>>^f*fc»icffl^e>4x*a««fcy : &iS< ittj: 
40 ^. yp-y- k • Tty^vimwten^mmz 
fiof~tbmi'^mm$:<£m£-f&coT\ mux, ?n-zf 

> ^ $ tifc««tc feWS fF^H j; y L v ^fiffi * 
«^^^$©B^WMS:^i:LT : feJJ:V^ 0 fct, * 

[Hi] /'?>y"#^^##:^ 3 i/\$r^n-^'-r§fefe}c 

fflv^e>4^s^^5(?©Tl/-r • z/u--?- my^vmmm 

50 HIT-SSo 
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[02] *|§0^{Ci:STl/-r • zfU—f- T1zy7V(D 

[03] Ay^ttg^mtfLy *;\Z7n-7Tfz>f-ibiz 

[04] &$&w\z£ vmmT°gz>mm^v'r-vmffi.<D 

[05] m4(Dmmmtii(D±ffimT'&&. 
[06] rfy7tfg¥mfa#4<D±wmT*&z> 0 
[07] m4&£xfm5izjjk?mmAy'r-ismmzT& io 
utftte>*u «^^stife06{c^-t-/-?>y#^^ 

5 0 ifmfletfxA 

5 2. 

5 4 #S^>-/ 

6 0 ris4 ■ 7n-zf- Tty-JV 
6 2 #-k 

6 4 §git/\°y>r-^® 

6 6 Jft*Jtftt:/U-h 20 

6 8 ■ /\y K 

7 0 iiM^-x 
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7 2 

7 4 aMErty K 

7 8 mm^v \?$L&\mmtf-ji 

8 o mm^y k 

8 4 ~?u-rf • cm-v 
8 6 jwvy? 
8 8 k • br> 

8 9 ^-f Kft 

9 0 §ffigAW4—*;*K 
9 2 ®M 

9 4 WW*?/ K 

9 6 _hffi 

9 8 ^«;\°>y K 

I 0 0 ¥m#tf4 

101 MMtautf**/ • 7y#74A, 

104 ^ftyN'^^ 

1 0 5 m&mw 

i o 6 mmtf-fr 

108 ilhU-^ 

i o 9 antft 

I I o 




